Myoblastoma' or 'granular-cell myoblastoma' was first described by ABRIKOSSOFF~ in man. This lesion consists of large uniform polyhedral granular cells arranged in cords, sheets, and nests. The granules contain reactive groups which give a positive response with periodic acid-Schiff methods (PAS) for polysaccharides that is not prevented by treatment with diastase. General agreement concerning the origin of this lesion5 is lacking. Over 400 cases have been reported in man. The most common sites of origin are tongue, skin, lips, larynx, breast, female external genitalia, skeletal muscle, and the maxilla5.
The human materials are from 4 cases of granular-cell myoblastoma of tongue from the files of the Netherlands Cancer Institute.
The stains used were haematoxylin-azophloxin, periodic acid-Schiff methods (PAS), PAS after diastase, mucicarmine, Mallory, Sudan black B, toluidin blue, Lendrum-Masson, van Gieson-elastin, and Gomori (for reticulum fibres).
Report of Cases
Case 1
An aged gelding (Ref. 32227) lacked any sign of disease before slaughter.
Post-mortem examination: The right lung contained 3 well-defined yellow-white nodules of 2, 3, and 5 cm, respectively, that protruded into the bronchial lumina. The spleen was extremely enlarged (80 x 15 x 8 cm) and firm; its cut surface appeared dry and red. The liver was moderately enlarged; its septa appeared thickened and the lobules had red centres and yellow margins.
Histologic examination: The nodules were well defined and consisted of monomorphous large polyhedral cells containing small excentrically situated, round or ovoid, dark-stained nuclei (Figs. 1, 2). No mitosis was observed. The cytoplasm contained large numbers of granules that stained deep red with periodic acid Schiff methods, even after treatment with diastase, purple with Mallory's stain, and black with Sudan black B. The intensity of staining differed considerably in the various cells. Partially collapsed pulmonary tissue surrounded the nodules. Some bronchi contained a mucoid substance; the bronchial epithelium appeared normal ( Fig. 1 ). Young and adult leucocytes occurred in the alveolar septa of the lungs, in the dilated sinuses of the spleen, and between the trabeculae of the liver. Other organs, including the bronchial lymph nodes, had no abnormality.
Diagnosis: The tinctorial properties, the characteristically intimate relationship to the bronchi, and the absence of tumours elsewhere in the carcase suggested that these lesions were not pulmonary metastases. 
M I S D O R P / N A U T A -V A N G E L D E R
After consultation with a medical pathologist (Professor HAMPE) the equine lesions were compared with 4 cases of lingual granular-cell myoblastoma in man. Because of similarities in morphological and tinctorial properties (PAS and Sudan black B) between the pulmonary lesions in the horse, those in the human tongue, and the peribronchial granular-cell myoblastoma described and illustrated by LIE BOW^^ this case was diagnosed as 'multiple peribronchial granular-cell myoblastoma'. There was proliferation of leucocytes and. their precursors in the spleen, liver, and pulmonary alveolar septa. These lesions had some similarities to those of myeloid leukosis but the presence of mature leucocytes may be indicative of a granulocytic inflammatory reaction. The relation between these lesions and those in the lung remains obscure.
Case 2
A 15-year-old Dutch gelding (ref. 64-336) lacked any sign of disease when examined prior to slaughter.
Post-mortem examination: The right lung contained 30 or more yellow-white, firm, well-defined nodules of various sizes (1 to 8 cm) ( Fig. 3) . These protruded into the bronchial lumina ( Fig. 4) . Many bronchi contained large masses of mucoid substance, especially behind the occluding tumour-like nodules. No abnormality was found in other organs.
Microscopic examination: Most of the larger nodules were encapsulated by thick layers of connective tissue. Tubules lined with cylindrical cells occurred in the nodules, some of the tubules appearing to be connected with bronchi. These bronchi were lined by normal epithelium. Most of the nodules contained numerous small blood vessels with thick walls. Fasciculi of collagenous fibers were irregularly dispersed throughout the nodules. As in Case 1 the nodules consisted of closely packed, large, polyhedral and ovoid cells with small, compact, round or ovoid nuclei. The cytoplasm contained many fine granules that stained deep red with periodic acid-Schiff methods, even after treatment with diastase, and purple with Mallory's and brownishblack with Sudan black B stains. Many plasma cells and lymphocytes occurred in the bronchial mucosa.
Diagnosis: In contrast to Case 1 connective tissue fibres occurred in many nodules; otherwise, the tumours were similar. For the same reasons as in that case the diagnosis was 'multiple peribronchial granular-cell myoblastoma'. contained a large (20 x 8 x 8 cm) lobulated yellow-white tumour. The tumour was connected with the diaphragm and the costal pleura by strands of connective tissue. It appeared to originate in a large bronchus and was surrounded by collapsed and inflamed pulmonary tissue. Many thick-walled blood vessels occurred between the tumour and the hilar region. There were small haemorrhagic foci along the course of these vessels. No abnormality was found in other organs. Microscopic examination: As in Cases 1 and 2 the tumour consisted of closely packed, rather regular cells, some of which were polyhedral and some ovoid. The nuclei were small, compact, and round or ovoid. The cytoplasm contained numerous fine and some coarse granules staining similarly to those in Cases 1 and 2. There were many foci of fibrosis. Relatively large numbers of small blood vessels near the tumour had fibrous thickening of their walls. Many leucocytes occurred in the bronchial lumina and lymphocytes and plasma cells in the bronchial mucosa. There was evidence of chronic pneumonia in the neighbouring tissue.
M I S D O R P / N A U T A -V A N G E L D E R
In addition to the above changes, the left lung had small foci of haemorrhages, inflammation, and fibrosis and hypertrophic and metaplastic changes of the alveolar epithelium, the origin of which is obscure. The bronchial epithelium was normal.
Diagnosis: For the same reasons as in Cases 1 and 2 the diagnosis was 'granular-cell myoblastoma'. Post-mortem examination: The diaphragmatic part of the right lung contained a lobulated yellow-white tumour of 6 x 3 x 2 cm in the main bronchus, which was occluded completely. No abnormality was found in other organs.
Microscopic examination: As in the previous cases the tumour consisted of closely packed, rather monomorphous cells with small compact nuclei. The cells were separated by thin connective tissue fibres. The cytoplasm contained numerous fine granules staining similarly to those seen in Cases 1, 2, and 3.
Diagnosis: For the same reasons as in the previous cases, the diagnosis was 'granular-cell myoblastoma',
Discussion
The reported spontaneous cases of granular-cell myoblastoma in animals are 6 in horses23 10, including our 4 cases, 2 in dogs159 26, and, perhaps, 1 in a catll. There have been 3 primary occurrences in mice experimentally69 16. Our 4 cases came from 40 000 slaughtered horses. Our experience in the abattoir suggests that the horse is the favorite species for granular-cell myoblastoma with the lungs as the expected site, whether the tumour be solitary or multiple.
The granular-cell myoblastomas in the horse have all been primary in the lung and in relation to major bronchi. In his case in a horse, the evidence reported by GIANNELLI~~ is adequate to support his diagnosis of multiple granular-cell myoblastoma primary in the lung. The evidence reported by ALEXANDER, et al.2 is insufficient to support their diagnosis of the massive pulmonary tumour in a horse as a granular-cell myoblastoma. However, we have examined sections from their tumour; it is morphologically similar to ours and we concur in their interpretation.
The published evidence indicates that MARCATO'S case of lingual myoblastoma in a dog15 was a granular-cell myoblastoma. We have examined sections of the initial cutaneous tumour in a dog reported by T R O Y~~ as a granular-cell myoblastoma and of a recurrent lesion some 5 years later. Both lesions appear to be pleomorphic sarcomas consisting partly of granular cells. Our diagnosis is a sarcoma-like lesion but malignant granular-cell myoblastoma can not be excluded. The same holds true for the gingival tumour of a cat reported by GORLIN et al. 11 as an alveolar soft part sarcoma.
Our study does not contribute any new information concerning the histogenesis of granular-cell myoblastoma, various theories concerning which are to be found in the literature. These include suggestions that the lesions may be a non-tumourous product of trauma, degeneration, and regeneratiod', a storage phenomenod, a tumour of fibroblastsla, a tumour derived from either Schwann-cells or endoneural fibroblasts49 7 9 8, or a tumour derived from adult or embryonic muscle cells13 21.
Our histochemical examinations indicate that polysaccharides and lipids are stored in the granules of tumour cells of the horse, as occurs in manzo. The granular cells in our cases were well defined. This is in contrast to some of the human lingual cases we have studied which consisted of syncytial cells forming fasciculi4. Also, in our cases the overlying bronchial epithelium did not show the metaplastic and hyperplastic picture which is often seen in the human cases, including the pulmonary ones12.
Most authors agree on the occurrence of malignant granular-cell myoblastomas in man that have to be distinguished from rhabdomyosarcoma, alveolar soft part sarcoma, non-chromafk paraganglioma, and pleomorphic sarcoma93 13. Two cases of sarcoma-like tumours, that have been reported in animals, 1 in a dog21, and 1 in a catll, and discussed above, suggest that such is to be expected in animals also.
Summary
Spontaneous granular-cell myoblastoma, peribronchial in origin, is reported in 4 Dutch-bred horses, 2 with multiple tumours and 2 each with a solitary tumour. The reported cases of this tumour in horses are now 6, multiple lesions having been reported twice previously.
Involvement has been unilateral in all cases, the right lung in each except for 1 with a solitary tumour in the left lung. Our histochemical studies indicate the presence of polysaccharides and lipids in the cytoplasmic granules of tumour cells. The equine and human tumours are similar in tinctorial qualities. The former are generally less anaplastic and do not have syncytial cells and fasciculi, a common finding in man. The bronchial epithelium overlying pulmonary tumors is relatively normal in the horses, frequently metaplastic and hyperplastic in man.
Zusammen fassung
Es wird iiber spontane granular-zellige Myoblastome peribronchialen Ursprungs bei ((4 Dutch-bred)) Pferden berichtet: 2 Tiere mit multiplen Tumoren und 2 mit je einem Einzeltumor. Tumorfalle dieser Art sind jetzt 6 bei Pferden beschrieben; iiber multiple Lasionen wurde friiher bereits zweimal berichtet.
Der Befall war bei allen Tieren einseitig und mit Ausnahme eines einzelnen Tumors in der linken Lunge, stets die rechte Lunge betroffen. Unsere histochemischen Befunde zeigen das Vorhandensein von Polysacchariden und Lipiden in den cytoplasmatischen Granula der Tumorzellen. Equine und menschliche Tumoren zeigen gleiches farberisches Verhalten. Erstere sind allgemein weniger anaplastisch und weisen keine synzytialen Zellen und Faszrbiindel aufein gewohnlicher Befund beim Menschen. Das Bronchialepithel, das die Lungentumoren iiberlagert ist bei den Pferden relativ normal, beim Menschen haufig metaund hyperplastisch.
